A geodetic brane cosmology formulated by virtue of 5-dimensional local isometric embedding is investigated with the context of Regge-Teitelboim brane gravity. We discuss a simple model where the resulting FRW evolution of the universe is governed by an effective density of the form ρ + Λ + 3m 2 where m is a constant having the dimension of the Hubble constant H.
In 1999, Randall and Sundrum published a two papers in which they studied three-brane solutions in a five dimensional AdS space [1, 2] . The most remarkable feature of the RS brane world is that gravity is the five-dimensional bulk is effectively localized on the four dimensional brane. This is surprising since no elementary branes have gravitational degrees of freedom on their world volume. Instead, the fluctuations around the static solutions are described by scalar, vector or tensor multiplets. The RS brane world scenarios have a very rich structure. But in fact in 1975, Regge and Teitelboim [3] proposed a different approach known as geodetic brane gravity in which the correspconding field equations are:
where (h = c = 1, 8πG = 1) and T µν = T µν matter + T µν vacuum . Eq (1) decribes a generalized geodetic motion of an embedded lower dimensional brane [4, 5] , parametrized by means of x µ (µ = 0, 1, . . . , n), in a higher dimensional background spanned by y
The energy-momentum tensor is conserved, that is, T µν ;ν = 0 by means of the following important identity:
By virtue of five-dimensional local isometric localization, the only independant Regge-Teitelboim survival equation is:
where
The integration of Eq (3) gives rise to:
where R(t) is the FRW scale factor. The energy-momentum conservation gives rise tȯ
ρ and P are the density and the pressure of a fluid galactic clusters. The constant w parametrize the deviation from the Einstein limit (Ṙ
) and is recognized as the conserved bulk energy conjugate to the cyclic embedding time coordinate y 0 (t).
It is trivial from Eq (4) that:
where ∆ρ represents all the anomolous rest terms.
So we have a deviation from the standard FRW cosmological model where the evolution is governed by the clinical fluid density ρ. In contrast, the universe is governed by the effective density
or effective density = classical matter density + vacuum density + exotic density
Eq (4), (5), (6) and (7) gives:
and this later tells us that
For cosmological convenience, let ∆ρ = 3m 2 where m is a constant having the dimension of time −1 (∼ Hubble constant). ∆ρ = 3m 2 could play a central role in the dark matter problem. From Eq (6), it is clear thaṫ
in agreement with [7] .
The case of a flat space-time is favored in cosmology. However, recent astronomical observations indicate that the universe is not only expanding, but that it is actually accelerating. This implies that the cosmological constant is not only very small, but also positive. For ρ = 0 (empty) and k = 0, Λ = 3(H 2 −m 2 ) < 3H 2 in accord with recent observations [8] but in contrast with inflation theory which require Λ = 3H 2 , while for m 2 ≥ H 2 , Λ ≤ 0.
Finally it is important to note that Eq (10) holds also for Λ < 0 and Λ > 0 or ρ + Λ < 0 (ρ > 0 if Λ < 0, ρ < 0 if Λ > 0).
Further details will be discussed in a subsequent paper.
